Tn7-mediated introduction of DNA sequences into bacmid-cloned cytomegalovirus genomes for rapid recombinant virus construction.
Our basic understanding of how viruses infect, replicate, and cause disease has been largely derived from genetic approaches in which viral sequences have been mutated and the consequences of those mutations determined. In the herpesvirus field, deletions or insertions that preclude expression of specific viral proteins or remove critical cis elements have been invaluable in identifying their overall functions. We are now ready to move to a new level of detail-mapping functional domains within viral proteins or defining cis elements to the nucleotide level. This level of detail will require mutagenesis on a new scale, with recombinant viruses containing mutations within a given locus perhaps numbering in the hundreds. Mutagenesis on this scale would be greatly facilitated by more rapid methods of recombinant virus construction. In this report, we adapted a technology employing Tn7-mediated site-specific transposition [J. Virol. 67 (1993) 4566] as a rapid and highly reliable method to introduce novel sequences into bacmid-cloned herpesvirus genomes. We show that recombinant viruses can be rapidly created and that a deletion of the human cytomegalovirus (HCMV) essential gene ie2 can be complemented in cis by reintroduction, via transposition, of an ie2 cDNA; detailed mutagenesis of the complementing ie2 gene can now follow. Tn7-mediated transposition should accelerate greatly the pace at which recombinant herpesviruses can be constructed and, thus, facilitate the use of recombinant viruses for detailed mutagenic studies of both cis- and trans-acting genetic elements.